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(57)Abstract: 

PURPOSE: To provide a hologram where a noise image 
is suppressed. 

CONSTITUTION: A hologram element la is formed on 
one surface of substrate glass 2. A reflection preventive 
film 5 Is formed on a cover plate 3 and a scatter 
absorbing film 6 Is formed on a cover plate 4. The light 
which Is made incident on the hologram 1 from a light 
source travels in the hologram 1 and Is diffracted by 
interference fringes as a subject recorded on the 
hologram element la and projected as reproduction light 
from the hologram 1. The reflection preventive film 5 
prevents the light from being reflected by the border 
surface between the surface of the cover plate 3 and an 
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atmosphere and reflected light, therefore, never travels as noise light in the same direction 
with the reproduction light. Further, light which is transmitted through the hologram element 
1a is scattered by the border surface between the surface of the cover plate 4 and 
atmosphere and travels in the hologram 1 again to reach the same direction with the 
reproduction light, but the reflection is suppressed by the scatter preventive film 6. 
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border surface between the surface of the cover plate 3 and an 

atmosphere and 

reflected light, therefore, never travels as noise light in the same 
direction 

with the reproduction light. Further, light which is transmitted 
through the 

hologram element la is scattered by the border surface between the 
surface of 

the cover plate 4 and atmosphere and travels in the hologram 1 again 
to reach 

the same direction with the reproduction light, but the reflection is 
suppressed by the scatter preventive film 6. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a hologram. 
[0002] 

[Description of the Prior Art] The needs of the tuming-the-head-up display for automobiles which raises 

visibility are increasing by carrying out the enlarged display of the speed display etc. ahead 

[ windshield ] using the former, for example, a hologram. And a hologram with more few noises has 

been desired with the rise of these needs. 

[0003] Therefore, obtaining the good hologram component on which a noise is not recorded, removing 
this antireflection film at the time of playback, and obtaining a good playback image is known for the 
former like JP,62-80687,A by forming and exposing an antireflection film on the front face which 
counters the substrate of a hologram component at the time of exposure of a hologram. 
[0004] 

[Problem(s) to be Solved by the Invention] however, it was not easy to obtain the playback Ught of the 
hologram by which the own configuration of a hologram nevertheless becomes still more complicated, 
there is an opposite inclination for reduction of the further noise to be needed and to become easy to 
produce a noise, and the noise was very much fully reduced in recent years. 

[0005] The invention in this application takes an example by the above-mentioned trouble, and aims at 
offering the hologram which has the configuration which can obtain the playback light of the hologram 
by which the noise was fully reduced. 
[0006] 

[Means for Solving the Problem] As for the invention in this appUcation, while counters mutually. 
Optically [ have a front face and the front face of another side, and ] Then, a transparent substrate, The 
hologram component on which it was given to one [ said ] front face of said substrate, and the 
interference fringe as a record medium was recorded. Have a front face and the front face of another 
side, and while was formed and while countering mutually is prepared for said hologram component of 
said substrate in a front- face side. When the light which carried out incidence penetrates said hologram 
component and the echo of light arises in the interface of one front face of the member concerned, and 
atmospheric air from the front-face side of another side of said substrate Technical means called the 
hologram which consists of a member constituted so that the echo of said light might not carry out 
incidence to said hologram component again are adopted. 

[0007] In addition, in the example of this invention, since the above-mentioned member covers the 
substrate which has a hologram component, it may be called a covering member, and generally this 
member and a substrate can mention glass, such as soda glass, various kinds of plastic material, etc. And 
it is desirable to have the antireflection film in the front- face side which touches atmospheric air about 
the 1st member at the front-face side which touches atmospheric air about the 2nd member in the 
dispersion prevention fihn again. 

[0008] The dispersion prevention film has the function which absorbs this light so that the light in the 
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interface of the front face of this member and atmospheric air may not go to a hologram component side 
again, when the hologram component of a substrate is penetrated and light goes to the front face of the 
1st member. Moreover, when Ught carries out incidence of the antireflection fihn toward the direction of 
a substrate from the front face of the 2nd member, it has the ftmction which prevents the echo of the ^ 
Hght in an interface with atmospheric air the front- face side of this member. 
[0009] In addition, in order to form the fihn which can absorb black or a dark light as dispersion 
prevention film, what added the black pigment i s mentioned to binders made of synthetic resin, such as 
epoxy, melanin, and an acrylic, ^^oreover, as dfspersion prevention film, when there are not endurance 
and an operating environment top problem, it is the thing of the shape of a black coating or a tape, and 
can also constitute, on the other hand ~ as an antireflection film — MgF2, Ti02, and Zr02 etc. ~ it is 
mentioned and the double stratification of this may be carried out conibiiiiilg a muiiulayei urthese. 
[0010] As for each part material and a substrate, it is desirable to make it the same as the refractive 
index of the dichromic acid gelatin film which constitutes a hologram component, and the refractive 
index has the good range of 1 .5-1 .6. 

[001 1] As a sealing compoimd, the organic system resin of whether to be the same as these each part 
material and a substrate and the optical system of ultraviolet curing molds, such as epoxy which 
approached, and an acrylic, and a heat-curing mold is desirable. It is set up in order for a sealing 
compoimd to improve the moisture resistance of a hologram component, and a seal width is set up 
according to own absorptivity of a sealing compound and the operating environment conditions of a 
hologram. A seal width says the part filled up only with the sealing compoimd, and has shown it in 
drawing 1 . 

[0012] A hologram component exposes sensitization agents, such as a photopolymer, embossing, 
dichromated gelatin, an agar, and an albumen, and is constituted. In addition, especially a desirable thing 
is dichromated gelatin among this. Like the example which mentions this component later in giving the 
function as a magnifier as a record medium recorded on a hologram component, it is a lens, and even if 
it, in addition to this, records an alphabetic character, a figure, and a picture as a record medium, it is 
easy to be natural. 

[0013] moreover, although a laser beam is used at the time of the exposure to a sensitization agent, the 
pitch of the interference fringe of the photographic subject recorded on a sensitization agent is changed 
by changing the angle of incidence over the sensitization agent of the laser beam — things can be carried 
out. Thereby, the wavelength reproduced with a hologram component can be changed from the relation 
of Bragg reflection. Consequently, a filter function can be added to a hologram component. 
Furthermore, several sorts of colors are reproducible by carrying out incidence of the white light to a 
hologram component by recording the interference fiinge from which a pitch differs on a sensitization 
agent. 

[0014] Of course [ when completely transparent ] in this invention, transparence may be optically 

translucent and opaque. In this case, it is conditions that light can be penetrated. 

[0015] 

[Function] By this invention, dispersion of the transmitted light of the surface echo and hologram 
component leading to the noise of a hologram can be controlled by adopting the above-mentioned 
configuration in the 1st member (1st covering member) and the 2nd member (2nd covering member). 
[0016] 

[Effect of the Invention] It becomes possible to obtain the high-definition display image with which the 

noise was fully reduced. 

[0017] 

[Example] Drawing 1 shows the sectional view of the hologram 1 by this invention, and drawing 2 is the 
top view of drawing 1 . In drawing 1 and drawing 2 , 2 is a transparent glass substrate, it has the large 
front face which counters mutually, and hologram component la is given to the front face of one of 
these. The recorded media which this component la makes expose a sensitization agent, and consist of 
an interference fringe are recorded. Although later mentioned as this record medium, it is a concave lens 
as a magnifier. In addition, the interference fringe of two different pitches (290rmi and 320imi) is 
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recorded on this hologram component la by changing the incident light to the sensitization agent of a 
laser beam. That is, in order to record the information on a concave lens and a color simultaneously as a 
configuration of an interference fiinge, two kinds of interference fiinges with curvature are recorded. 
[0018] 3 is the cover plate which consisted of transparent glass which is the 2nd member, and is 
equipped with the large firont face which counters mutually. A cover plate 3 counters the fi-ont-face side 
where the fi-ont-face side of one of these touches the atmospheric air of another side where hologram 
component la of substrate glass 2 is not given, and is arranged, and the antireflection film 5 is formed 
all over the fi^ont-face side of the another side. 

[0019] 4 is the cover plate which consisted of transparent glass which is the 1st member, and is equipped 
with the large fi-ont face which counters mutually. As for the cover plate 4, the dispersion prevention 
film 6 is formed all over the firont-face side which counters a firont-face side, and is arranged and touches 
the atmospheric air of the another side while hologram component la of substrate glass 2 is given for the 
fi-ont-face side of one of these. 

[0020] 7 is a sealing compound, it fills up between opposite with substrate glass 2 and a cover plate 3, 
and between opposite with hologram component la of substrate glass, and a cover plate 4, and hologram 
component la is protected by this sealing compound 7 to the humidity of a perimeter environment. 
[0021] The incidence of the light to the hologram 1 of the invention in this application is a cover-plate 5 
side like drawing 1 , and incident light results in hologram component la through the antireflection film 
5, a cover plate 3, and substrate glass 2 like an arrow head, and is diffracted in the interference fiinge of 
this component la. And the diffracted light follows and carries out outgoing radiation of the path of 
reverse as a playback light. 

[0022] If the hologram of drawing 1 is used as a tuming-the-head-up display for automobiles and 
explains the structure as shown in drawing 3 and drawing 4 , the liquid crystal panel 9 arranged ahead of 
ah incandescent lamp 8 and an incandescent lamp 8, the reflecting mirror 10, and the hologram 1 are 
attached to the drop 13. In addition, the fimction of a liquid crystal panel 9 displays the information on a 
rate, master waming, direction directions, a map, etc. Moreover, generally a drop 13 is installed in the 
instrument panel 15 neighborhood. 

[0023] A liquid crystal panel 9 is penetrated, it is reflected with a reflecting mirror 10, and incidence of 
the light which emitted light from the incandescent lamp 8 is carried out to the front face of a hologram 
1. The playback light reflected by hologram component la (refer to drawing 1 ) of a hologram 1 is 
reflected by the vacuum evaporationo film 1 1 vapor-deposited by the windshield 12 of an automobile, 
and the display image 14 as a virtual image displayed far away is checked by looking for an operator. 
This display image 14 is displayed on the liquid crystal panel 9. 

[0024] It may replace with the configuration of drawing 1 and the hologram of the configuration of 
drawing 8 is sufficient. If the hologram of this drawing 8 is explained, in this example, only the part of 
the seal width of a sealing compound 7 will set up the dimension of substrate glass 2 small. 
[0025] Moreover, it may replace with drawing 1 and the hologram of the configuration of drawing 9 is 
sufficient. If the hologram of this drawing 9 is explained, an antireflection film 5 will be formed in the 
front-face side of another side of a direct substrate in this example, without forming a cover plate 3. The 
miniaturized hologram with thin thickness can be obtained by considering as such a configuration. 
[0026] Furthermore, it may replace with drawing 1 and the hologram of the configuration of drawing 10 
is sufficient. If the hologram of this drawing 10 is explained, in this example, the dispersion prevention 
layer 6 may be formed in the field which counters with the field in which this hologram component la 
of the KARA plate 4 with which hologram component la was prepared was formed, 
[0027] The hologram of drawing 1 can be manufactured by the approach shown in drawing 5 . First, you 
form the dichromated gelatin (D.C.G) as a sensitization agent in the front face of substrate glass 2 as 10 
micrometers - 40 micrometers of thickness, and make it stabilized in the ambient atmosphere of 20 
degrees C and 50RH% extent after gelation or desiccation, as shown in drawing 5 . Then, the concave 
lens as a magnifier is recorded on the above-mentioned sensitization agent, and the substrate glass 2 
with which hologram component la was given among cover plates 3 and 4 by the sealing compound 7 
hke drawing 1 is pinched after development and desiccation, and it fixes. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/7/06 



JP,05-203812,A [DETAILED DESCRIPTION] 



Page 4 of 5 



[0028] It pinches in the condition of having intervened the silicone oil! 5 as refraction adjustment Uquid 

here between the lenses 16 and prism 17 which have a certain focal distance for the substrate glass 2 
with which the sensitization agent was given as record of the photographic subject over a sensitization 
agent was generally shown in drawing 5 . 

[0029] It carries out incidence from a prism 17 side, using an argon laser beam with a wavelength of 
514.5nm as incident light. Since after incidence and the refractive index are homogeneous, a laser beam 
advances linearly to a lens 16 side, in case the reflected Hght reflected by the reflective fihn 18 formed 
in the front face by the side of the atmospheric air of the lens 16 for a copy passes a sensitization agent, 
by the light before irradiating directly from a laser beam and reflecting in a lens 16, it interferes and suits 
and an interference fringe is formed in a sensitization agent. 

[0030] Without being reflected by substrate glass 2, with refractive-index adjustment liquid 15, a part of 
reflected light with a lens 16 passes substrate glass 2, it carries out incidence to prism 17, and a part 
reflects it by the plane of incidence of this prism 17. In this case, as shown in drawing 5 , the include 
angle alpha of the plane of incidence of prism 17 (the below-mentioned example 1 30 degrees) is 
adjusted to incident light, and the reflected light of the plane of incidence of prism 4 is made not to 
advance in the direction of sensitization agent la. By arranging this prism 4, the display noise by the 
reflected light of the interface leading to a noise is removable. In addition, the reflected light of the plane 
of incidence of prism 17 can be prevented from going on in the direction of sensitization agent la by 
performing the black paint which absorbs light on the front face of the side face of prism 17. 
[003 1] Since the ahnost same prism 17 as the refractive index of a substrate 1 was formed through 
refractive-index adjustment liquid 15 by considering as such a configxiration in the front face of another 
side of the substrate 2 which holds hologram component la on the surface of one side Since all Hght can 
carry out incidence to prism 17, without a part of the hght reflecting on the front face of another side of 
a substrate 1 in case the light reflected with prism 16 carries out incidence to a substrate 1 and carries 
out outgoing radiation to it again It is lost that a noise image is recorded at the time of the copy of the 
lens 16 to sensitization agent la and record. 

[0032] The dichromic acid gelatin fihn as a sensitization agent with a thickness of 25 micrometers is 
formed in example 1 1 12nmix46mmx 1.8mm substrate glass (it consists of soda glass and is a refractive 
mdex 1.52 [ about ]). In addition, a sensitization agent is what dissolved the 0.6g ammonium dichromate 
in the gelatin solution 4 100ml%, and is a refractive index 1.55 [ about ]. The substrate glass which gave 
this sensitization agent was left for 72 hours within the oven held at 20 degrees C and the ambient 
atmosphere of 50%RH. Then, the sensitization agent was made to expose a swing and the laser power of 
total 500mJ for an incident angle so that it may become the playback light (at the time of the incident 
angle 33.5) of 540nm, and two colors of 600nm about an argon laser beam with a wavelength of 
514.5nm with the configuration of drawing 5 . In addition, the focal distance of the lens 16 in drawing 5 
was 1000mm. 

[0033] It rinsed after exposure until the color escaped from substrate glass, and it was immersed in the 
commercial hardening fixer for photographs (rapid fixer of KODAKKU) for 10 minutes. After rinsing 
processing, it was immersed in 90% of iso PAROPA Norian Uquid for 10 minutes, and hot air drying 
was carried out to it. Then, it was made for there to be no wavelength change in a real vehicle 
environment by carrying out heat aging at 150 degrees C for 4 hours. 

[0034] Then, the perimeter of hologram component la is removed so that the seal width of drawing 4 
may be set to 5mm. MgF2 Ti02 It consisted of a configuration which carried out the four-layer 
laminating by tums, and the cover plate (1 12mmx46mmx 1.0mm) in which the antireflection film of 
0.3% of luminous reflectances was formed on the front face was prepared. The dispersion prevention 
fihn which, on the other hand, adds a black pigment (glass light 500 made from a cashew) 5% to an 
epoxy resin, and it comes to mix prepared the cover plate (1 12nimx46mmx 1.0mm) formed in the front 
face by the thickness of 10 micrometers. The sealing compoimd of the refractive index 1.55 which 
consists of epoxy system heat-curing mold resin (the Cemedine Co., Ltd. make, trade name CS-2340-5) 
was applied so that it might become 50-micrometer thickness respectively on the front face of the two 
above-mentioned cover plates. Both this cover plate has been arranged like drawing 1 to substrate glass, 

\ 
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and substrate glass was pinched through the sealing compound with both cover plates. 

[0035] In addition, it asked for the above-mentioned luminous reflectance by the following formula. 

[0036] 
[Equation 11 

reo 7 BO 

W=100$«oS( A)R( A)y( A)/J4ooy( A)dA 

Y % is a luminous reflectance and lambda is the wavelength (10mm step) of light, and S (lambda). = 1 
(flat light source) R (lambda) A part Ught reflex spectrum and y (lambda) col-or of 1931CIE matching 
function is shown. 

[0037] It was presupposed that others are the same as Example 1 only by the point which recorded the 
photographic subject over an example 2 sensitization agent by the approach of drawing 11 differing 
from Example 1. 

[0038] The approach of drawing 1 1 is explained here, the front face of the opposite hand where 
hologram component la of substrate glass 2 is given in drawing 1 1 ~ an antireflection film 5 — forming 
— the hologram component la side — the silicone oil as refractive-index adjustment liquid ~ minding — 
the concave lens 1 6 for a copy — arranging — whenever [ incident angle / of an argon laser beam ] - 
theta - 20 degrees and 39 degrees — two are chosen and incidence is carried out. 
[0039] It was presupposed that others are the same as Example 1 only by the point which does not form 
example 3 antireflection film diflfering from Example 1. 

It was presupposed that others are the same as Example 1 only by the point which does not form the 
example 4 dispersion prevention film differing from Example 1. 

[0040] It was presupposed that others are the same as Example 1 only by the point using the sealing 
compound which consists of epoxy system heat-curing mold resin of example 5 refractive index 1.41 
differing from Example 1. 

[0041] It is normal image brightness 3000 cd/m2 by the tuming-the-head-up display configuration of 
drawing 3 about the above examples 1-5. The noise image brightness when carrying out was measured 
(display distance is 1.9m), and it asked for the rate of a noise (refer to following). In addition, noise 
image brightness measxu*ed the point that brightness was the highest, except the normal image. 
Moreover, the hologram property at this time seemed to be drawing 6 . 
[0042] 
[Equation 2] 

y>fX*= X 1 0 OX 

Like drawing 7 , Example 1 had the small rate of a noise, and was more beautifiil than the above result. 
[ of the display image ] Thus, the hologram of Example 1 can imderstand that the time of record is the 
very small thing of a noise at the time of playback. Moreover, by setting a seal width as 5mm also in a 
resistance to environment, even if it carried out lOOOhr neglect in 65 degrees C and the ambient 
atmosphere of 95%RH, the hologram component did not disappear. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 



4/7/06 



